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Abstract 

We present the first confirmed record of the little known and uncommon ant genus Myrmecina for the 
Malay Peninsula. Myrmecina magnificens sp. n., a new species displaying unique anteriorly pointing pro- 
podeal spines, is described from specimens of the worker caste collected in a selectively logged primary 


rainforest in Singapore. We also provide the first key to Myrmecina species of the Sundaland region. 
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Introduction 


Ants of the myrmicine genus Myrmecina are generally encountered in leaf litter samples 
where they live in small colonies of 30 to less than 150 individuals (Buschinger and 
Schreiber 2002; Terayama et al. 2014). Little is known about their biology, although 
specialized predation on oribatid mites has been observed in two Japanese species (Mas- 
uko 1994). Some Myrmecina species are also known to exhibit queen polymorphism, 
where two different phenotypes of reproductive females occur within a colony (Steiner 
et al. 2006). The genus contains 51 valid species (excluding the current description) 
and 1 valid subspecies (Bolton 2016). These ants are distributed throughout the Nearc- 
tic, Palearctic, Indomalayan and Austral regions, and apparently absent from Central 
and South America, sub-Saharan Africa and most of the Middle East (Antmaps 2016). 
Within the Indomalayan region, Myrmecina has been recorded from India and Sri Lanka 
(4 species), China and Taiwan (10 species), Myanmar (1 species) as well as the Sunda- 
land (6 species) (Antmaps 2016). Most of the recent taxonomic work on Myrmecina has 
focused on Chinese species (Huang et al. 2008, Zhou et al. 2008), while other Oriental 
members of the genus from tropical regions were described nearly a century ago, in par- 
ticular species from the Sundaland region. Here, we describe a new Myrmecina species 
possessing distinct anteriorly pointing propodeal spines, which was discovered in a selec- 
tively logged primary forest of Singapore. The discovery of Myrmecina magnificens sp. n. 
represents the first confirmed record of the Myrmecina genus from the Malay Peninsula. 
We also provide a key for Myrmecina species from Sundaland and highlight the need for 


more extensive sampling of ant communities in this part of the world. 


Methods 


Pictures of specimens were obtained with an incorporated digital camera, Leica 
DFC450, mounted on a Leica M205C dissecting microscope through the Leica Appli- 
cation Suite V4 software. A total of 24 to 86 images were taken and stacked together. 
Measurements of specimens were taken in mm (accurate to 0.001mm and rounded 
to the nearest 0.01mm for presentation) with the Measure Tools function of the Leica 
Application Suite V4 software on imaged specimens after proper placement for each 
body part measured. Measurements and morphological terminology follow: Shattuck 
(2009) for HW, HL, SL and WL; Fischer et al. (2014) for PNH and PTH; Baroni 
Urbani (1977) for PI and PPI. 


The abbreviations used for the measurements and indices are as follows: 


HW Head Width. Maximum width of head in full-face view excluding the eyes. 

HL Head Length. Maximum head length in full-face view, measured from the 
anterior-most point of the clypeal margin to the midpoint of a line drawn 
across the posterior margin of the head. 


MaL 


PNH 


PTL 


PTH 


PTW 
PPL 
PPH 


PPW 
CI 

SI 
Mal 
PI 
PPI 
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Mandible Length. Maximum length of mandible from the anterolateral 
margin of clypeus at outer side of mandibular insertion to mandibular 
apex. 

Scape Length. Scape length, excluding the basal radicle. 

Eye Length. Maximum diameter of eye measured in lateral view. 

Total Length. Maximum length of specimen measured from the tip of the 
mandibles to the tip of the abdominal segment VII, not including sting. 
Due to the position of the specimen, total length was measured as the sum 
of head length + thorax, petiole and postpetiole length + gaster length. 
Weber's length measured from the anterior-most point of the pronotal collar 
to the posterior-most point of the propodeal process. 

Pronotum Height. Maximum height of pronotum, measured in profile from 
the posterior base of the lateral sides of pronotum, where procoxa is attached, 
to the highest point of the pronotum. 

Pronotal Width. Maximum width of pronotum measured in dorsal view. 
Mesonotal Width. Maximum width of the mesonotum measured in dorsal view. 
Propodeal Spine Length. Maximum length of propodeal spines measured in 
profile view from the tip of the propodeal spine to the closer outward margin 
of the propodeal spiracle. 

Petiole Length. Maximum diagonal length of petiole, measured in lateral 
view, from most anteroventral point of the peduncle, at or below the propo- 
deal lobe, to most posterodorsal point at the junction with helcial tergite. 
Petiole Height. Maximum height of petiole, measured in lateral view from 
the highest (median) point of the node, orthogonally to the ventral outline 
of the node. 

Petiole Width. Maximum width of the petiole in dorsal view. 

Postpetiole Length. Maximum length of postpetiole, measured in lateral view. 
Postpetiole Height. Maximum height of postpetiole, measured in lateral 
view from the highest point of the node. 

Postpetiole Width. Maximum width of the postpetiole in dorsal view. 
Cephalic Index. Calculated as: HW / HL x100. 

Scape Index. Calculated as: SL / HW x100. 

Mandibular Index. Calculated as: MaL / HW x100. 

Petiolar Index. Calculated as: PTW / PTL x100. 

Postpetiolar Index. Calculated as: PPW / PPL x100. 


Abbreviations of the type depositories and others are as follows: 


LKCNHM Lee Kong Chian Natural History Museum, Singapore. 
SBSHKU Insect Biodiversity and Biogeography Laboratory, School of Biological 


Sciences, The University of Hong Kong, Hong Kong SAR. 
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Results 


Description of new species 


Myrmecina magnificens Wong & Guénard, sp. n. 
http://zoobank.org/ DA28E247-B301-4642-8250-729COFO5AC66 


Figs 1-5 


Holotype. Worker from SINGAPORE, Seletar Trail, Central Catchment Nature 
Reserve, 1.395141°N, 103.802595°E, 47m, 02.IX.2015, leaf litter, leg. Mark K. L. 
Wong, label “MW020915-L1.1” (ANT WEB1009004) deposited in LKCNHM. 

Paratypes. Four workers in total (ANT'WEB1009005, ANTWEB1009006, 
ANTWEB1009007, ANT WEB1009008), all with the same collection data as holo- 
type (deposited at SBSHKU). 


Figure |. Full-face view of Myrmecina magnificens (Holotype, ANTWEB1009004, LKCNHM) from 


Singapore. 
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Figure 2. Head view focusing on mandibles of Myrmecina magnificens (Holotype, ANTWEB1009004, 
LKCNHM) from Singapore. 


Measurements and indices. Holotype: HL 0.98 mm; HW 1.12 mm; MaL 0.63 
mm; SL 0.90 mm; EL 0.20 mm; WL 1.37 mm; PNW 0.71 mm; PNH 0.62 mm; MW 
0.65 mm; PSL 0.24 mm; PTL 0.36 mm; PTW 0.32 mm; PTH 0.35 mm; TL 4.42 
mm (stinger not included); PPL 0.23 mm; PPW 0.34 mm; PPH 0.39 mm; CI 114, SI 
80, Mal 56, PI 88, PPI 149. 

Paratypes (n=4): HL 0.94-0.98 mm; HW 1.06-1.11 mm; MaL 0.55—0.63 mm; 
SL 0.89-0.91 mm; EL 0.20—0.21 mm; WL 1.22—1.36 mm; PNW 0.70—0.74 mm; 
PNH 0.57—0.62 mm; MW 0.61—0.65 mm; PSL 0.23—024 mm; PTL 0.34—0.36 mm; 
PTW 0.29-0.31 mm; PTH 0.31-0.33 mm; TL 4.36-4.57 mm (stinger not included); 
PPRI0:79—0 4. nim: PP W0.42-0-35.4mim:;- PPH70:34—-036emm: Cl San 6,- SI 
80-86, Mal 51-57, PI 83-87, PPI 141-151. 

Worker description. Head. Head in full-face view slightly shorter than wide (CI 
113-116) and maximum HW occurs behind the eyes, sides convex, occipital cor- 
ners triangular, occipital margin strongly convex (Fig. 1). Thin lamella finely rugulose 
present on the anterolateral margin of the clypeus (Fig. 2). Eyes relatively large with 
EL approximately 1/5 of HL. Antennal scape long (SI 80-86); antenna with 12 seg- 
ments, last three segments forming indistinct club. Clypeus short, anterior clypeal 
margin broadly convex with two angular projections on either sides. Mascitory margin 
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Figure 3. Profile view of Myrmecina magnificens (Holotype, ANT WEB1009004, LKCNHM) from 


Singapore. 


of mandible with two apical teeth followed by a series of extremely reduced blunt 
denticles (n=5). 

Mesosoma. In profile view, dorsal outline of promesonotum flat to broadly con- 
vex, sloping along anterodorsal part of propodeum (Fig. 3). In profile view, propleuron 
angular and forming a distinct acute tooth. Two distinct propodeal spines both slightly 
longer than broad and pointing anteriorly (Fig. 4). Propodeal declivity strongly con- 
cave before terminating at a right angle with a rounded edge. 

Metasoma. In profile view (Fig. 4), anterodorsal face of petiolar node broadly con- 
vex, posterodorsal face of petiolar node flat to weakly concave; overall dorsal outline 
of petiolar node triangular. Ventral outline of petiolar node rounded. Dorsal outline 
of postpetiole flat to weakly convex, sternopostpetiolar process well-developed and tri- 
angular, almost as long as broad and pointing anteriorly. Petiolar node is longer than 
postpetiole. In dorsal view (Fig. 5), petiolar node is broader than long and exhibits 
trapezoid shape; petiolar node is distinctly broader at posterior margin than at anterior 
margin. Postpetiole is broader than long and exhibits rectangular shape; width of post- 
petiole is similar at both the anterior and posterior margins. 
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Figure 4. Profile view focusing on the propodeum, petiole and subpetiole of Myrmecina magnificens 
(Holotype, ANTWEB1009004, LKCNHM) from Singapore. 


Sculpture. Sculpturing on head and thorax running longitudinally. Sculpture on head 
parallel on its middle portion and divergent on the sides and posterior portions. Groove 
on head with latitudinal sculptures present on most of its length. In profile view, sculpture 
on thorax presenting a complex pattern with parallel or and convergent sculptures (Fig. 
3). Parallel sculptures present on the entire length of the petiole and postpetiole. Gaster 
smooth and shiny. In dorsal view, thorax entirely sculptured with a single median carina 
separating in two symmetrical portions the dorsal sculptures (Fig. 5). Other sculptures 
converging posteriorly to reach the median carina on the dorsum of the thorax. 

Pubescence. Almost all of body covered in abundant erect long hairs (0.2—0.25 
mm) with the exception of the propodeal junction and ventral surface of the petiole 
where pubescence is absent. 

Coloration. Most of head, mesosoma and gaster black; antenna, clypeus and man- 
dibles dark red to dark brown; legs, posterior portion of propodeum light amber to 
light brown; pubescence and margins of gastral tergites yellow to light gold. 

Castes. Male and gyne castes unknown. 

Etymology. The species epithet is derived from the English word ‘magnificent’, 
referencing the beautiful appearance of this species, which makes it truly magnificent 
to behold. The species epithet is a noun, and thus invariant. 

Distribution. Southeast Asia. Only known from Singapore. 

Ecology. Almost nothing is known about the ecology of M. magnificens. All speci- 


mens were collected from a selectively logged lowland primary rainforest. Based on the 
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Figure 5. Dorsal view of Myrmecina magnificens (Holotype, ANTWEB1009004, LKCNHM) from 


Singapore. 


collection methods used to collect several workers (N=5), we suspect that M. magnifi- 
cens probably forages within the leaf litter and topsoil. This is based on our collection 
of the species via a Berlese extraction of sifted leaf litter and topsoil, as well as from a 
subterranean pitfall trap baited with tuna and buried at a depth of 5 cm underground. 
No other conspecifics were found in similar traps buried at greater depths (i.e. 15, 20, 
25 cm) within the same locality. 

Diagnosis. With the exception of M. sulcata for which body size was not recorded 
in the species description, the new species M. magnificens can quickly be distinguished 
from other Myrmecina species in the Sundaland region by its large overall size (TL 
4,2-4.6 mm) and its distinctly long and forward-pointing propodeal spines. While 7 
nesaea, M. semipolita, M. sulcata and M. undulata also possess relatively long propodeal 
spines, their spines are posteriorly oriented. The other two species, M. bandarensis and 
M. butteli have relatively short propodeal spines, and are also notably smaller in their 
overall sizes (TL 1.9-2.2 mm), which by comparison would be approximately half that 
of M. magnificens. 
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Synoptic species list of Myrmecina species known from Sundaland 


Myrmecina bandarensis Forel, 1913 (Sumatra) 

Myrmecina butteli Forel, 1913 (Sumatra) 

Myrmecina magnificens sp. n. (Singapore) 

Myrmecina nesaea Wheeler, 1924 (Sumatra) — described from gyne only 
Myrmecina semipolita Forel, 1905 (Java) 

Myrmecina sulcata Emery, 1887 (Java) 

Myrmecina undulata Emery, 1900 (Borneo, Sumatra) 


Key to Myrmecina species from Sundaland based on worker caste 


A new key to Myrmecina species from Sundaland based on descriptions of the worker 
caste was developed from scrutinizing the respective taxonomic descriptions for the 
worker caste of M. butteli (Forel 1913, p.71), M. semipolita (Forel 1905, p.15), ©. 
sulcata (Emery 1887, p.449) and M. undulata (Emery 1900, p.678). For two other 
Sunda Myrmecina species, specimens of the worker caste were examined. These in- 
cluded: M. bandarensis, one imaged specimen on Antweb.org (Syntype, Forel, 1913, 
Bandar Barae, Sumatra, CASENT0908953); M. magnificens sp. n., three mounted 
type specimens, all with same collection data, “M. Wong, 02.[X.2015, Seletar Trail, 
Singapore” (Holotype ANTWEB1009004, Paratypes ANTWEB1009005 to ANT- 
WEB1009008). In an effort to be comprehensive, we also tentatively incorporated 
the description of MM. nesaea, which was described from the gyne caste only (Wheeler 
1924, p.247). For this last species, we only included characters on pilosity that might 
be shared between the gyne and worker castes into our comparative analyses. However 
a more detailed study of the type specimens of this species including a complementary 
description would represent an interesting contribution in the future. 


1 In profile view propodeal spines pointing posteriorly 0... lees eeeeeeeeeeeee 2 
= In profile view propodeal spines pointing anteriorly; large sized species (TL > 
Atiniin) (Sin CapOre). v.ese. ween tcnciden secon ddczeter SoveeuetitavedicVarts M. magnificens sp. n. 
2 In profile view propodeal spines small with length shorter than or equivalent 
POU DASAL WIC El eee elas eee Se eM ec ee en LS eae ee oe) Patan 3 
In profile view propodeal spines distinct with length exceeding basal width... 4 
3 In profile view pro-mesonotum weak to moderately convex (Fig. 6b); in full- 
face view anterior edge of clypeus straight, eyes large, approximately 1/4 of 
ELE (Big Ga) (SIMA tA) te acd dockets wsnsendenntptvaninemnaencheaane M. bandarensis Forel 
= In profile view pro-mesonotum strongly convex; in full-face view anterior 
edge of clypeus slightly concave (Sumatra) ........seeeeeeseeeees M. butteli Forel 
4 In full-face view clypeus with distinctly concave anterior edge (Borneo, Su- 


VLR E AYN beset ova Scuasae Sane ccea cuit dauins ere Sevens ig nee Nave Mitausvest ovS2t M. undulata Emery 
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Leia Look : ‘ / ie ) = im 


Figure 6. Photographs of MM. bandarensis from AntWeb (CASENT0908953, photos by Will Ericson) in 


a full-face view showing large eyes and straight anterior edge of clypeus b profile view, close-up of thorax 


showing weak to moderately convex pro-mesonotum and short propodeal spine. Original illustration of M. 
sulcata in profile view € with close-up of thorax showing strongly convex pro-mesonotum and long propodeal 


spine pointing posteriorly at approximate forty-five degree angle (from Emery 1887, p.449, pl. 1, fig. 11) 


5 In profile view pro-mesonotum strongly convex (Fig. 6c); propodeal spine 
with length that is almost twice of basal width, and pointing posteriorly at an 
approximate forty-five degree angle (Fig. 6c) (Java).......... M. sulcata Emery 

= In profile view pro-mesonotum weakly convex; propodeal spines with length 
slightly exceeding basal width and pointing posteriorly at a nearly horizontal 


6 Pilosity on entire body long and white in colour (Sumatra)... eee 
ate Tas Joe et oe Stet tam ae M. nesaea Wheeler (Described from gyne only) 
— Pilosity on entire body short and yellow in colour (Java)....M. semipolita Forel 


Discussion 


Myrmecina magnificens represents the first Myrmecina species described from the Malay 
Peninsula and completes the distribution of the genus in the Sundaland region. Al- 
though several records of Myrmecina have been reported from ecological work in this 
region, most of them have not been formerly identified. For example, many unidenti- 
fied Myrmecina species were previously reported from Peninsular Malaysia: Negeri Se- 
lemban and Selangor provinces in Malaysia (Agosti et al. 1994; Malsch 2000), as well 
as Narathiwat, Songkhla and Trang provinces in Thailand (Noon-anant et al. 2005; 
Watanasit et al. 2007; Sakchoowong et al. 2015). In this regard, the key provided here 
is by no means exhaustive and it is likely that new Myrmecina species will be described 
in the future. Nevertheless, in light of the characteristic morphology of the new species 
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described here, we took the opportunity to present a primary baseline for future work 
on this genus in the Sundaland region. Notably, while populations of MZ. magnificens 
have yet to be discovered in other parts of Singapore, the apparent abundance of this 
species within Seletar forest is surprising; thus far several specimens have been collected 
with a variety of methods including Berlese extractions of understorey material as well 
as baited subterranean pitfall traps. In conclusion, the present discovery of a new ant 
species that is non-cryptic, of relatively large body size (TL > 4 mm) and perhaps not 
uncommon in a small forest remnant (ca. 2000 ha) of a highly urbanized city (ie. Sin- 
gapore) clearly highlights the shortage of extensive sampling in Southeast Asia, and is 
very encouraging to future myrmecological research in this part of the world. 
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